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DECLARATI ON of the RECORD OF DECI SI ON OPERABLE UNI T FOUR
Site NAME AND LOCATI ON

Cba-Ceigy Site
Mel nt osh, Washi ngton County, Al abama

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent (Record of Decision), represents the selected renedial action for
Qperable Unit Four for the G ba-Ceigy Site, MlIntosh, Al abana, devel oped in accordance with the
Conpr ehensi ve Environnmental Response, Conpensation and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents Reauthorization Act of 1986 (SARA) 42 U.S. C. Section 9601 et
seq., and to the extent practicable, the National Contingency Plan (NCP) 40 CFR Part 300.

This decision is based on the adm nistrative record for the G baGeigy Site.
The State of Al abama has concurred on the sel ected renedy.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe Cba-CGeigy Site, if not addressed
by i nplenmenting the response action selected in this ROD, may present an immnent and
substantial endangernent to public health, welfare or the environnent.

DESCRI PTI ON OF SELECTED REMEDY

This operable unit is the third of four proposed operable units. The first operable unit at this
Site addressed contam nation of the shallow (alluvial) aquifer. Operable unit two addressed a
principal threat, the highly contam nated soils and sludges at ten of the el even forner waste
nmanagenent areas. Qperable unit three will address contamination within the floodplain
including the effluent ditch (previously called the |ower portions of the dilute ditch) and
areas in the Tonbighee River within close proximty to the Site. Operable unit four, whichis
the subject of this Record of Decision, addresses contam nation in forner waste nanagenent area
8 (the area not addressed in QU#2).

The nmaj or conponents of the selected renedy for operable unit four include:

. Excavati on of approxi mately 63,000 cubic yards of contanminated soils and sl udges
until established cleanup levels are reached or until excavation limts are reached.

. Solidification/stabilization of up to 46,000 cubic yards of noderately contam nated
soi |l s and sl udge contai ning no gamma-BHC and | ess than 2,500 ppmtotal organics, as
an innovative application of this technol ogy which may be proven effective during
the remedi al design;

. Utilization of an innovative thermal technol ogy or dechlorination if proven
effective during the renedial design for treatment or pretreatnent to LDR
treatability variances of contaninated soils;

. On-site thermal treatnent of approxinmately 17,000 cubic yards of highly contam nated
soils and sludge and of waste not amenable to final treatnment using the innovative
t echnol ogy dechl orination or the innovative application of solidification/
stabilization (up to 46,000 cubic yards);



. Di sposal of treated soil and residual ash fromthe thernal treatnent process in an
on-site RCRA M ni num Technol ogy Subtitle C |andvault(s);

. In-situ stabilization/fixation treatnent of approxi mately 46,000 cubic yards of iron
slurry waste;

. In-situ soil flushing conbined with isolation walls and extraction wells to
renmedi ate areas where the risk based cleanup | evels are not achi eved before
excavation is termnated. Innovative technologies (in-situ vacuum extraction or

in-situ biorenediation) nmay also be used in addition to or instead of in-situ soi
flushing, if during the renedial design either technology is found to be effective
in reducing contam nant concentrations in the soil and is cost effective. If either
technol ogy is proven to be nore effective than in-situ soil flushing in reducing the
concentrations of the contamnants in the soil and nore cost effective, it will be
used instead of in-situ soil flushing. |If either technology is not as effective as
in-situ flushing in reducing the concentration of the contamnants in the soil it
will not be utilized in place of in-situ soil flushing, however, it may be used in
concert with in-situ soil flushing if the conbinati on enhances the renediation in
reaching cleanup levels and is cost effective

. Issuing a public notice in a local newspaper and sending a fact sheet to persons on
the mailing list at the conpletion of the 30%design report. The purpose of the
fact sheet and the public notice would be to informthe public of the technol ogies
sel ected that were proven effective during the treatability studies conducted during
the remedi al design;

. Backfilling the excavated area with common fill, vegetating the area and the
establ i shment of a suitable vegetative cover;

. Qperation and nai ntenance of landvault(s) for a mninumof thirty years; and
. Institutional controls for |and use and groundwater use restrictions.
STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate, and is
cost-effective. This renedy satisfies the preference for treatnent that reduces toxicity,
mobility, or volune as a principal element. Finally, it is determined that this renedy utilizes
a permanent solution and alternative treatnent technology to the maxi mum extent practicable.

Because this remedy will result in hazardous substances remaining on-site at the areas addressed
by operable unit four above health-based levels, a revieww || be conducted within five years
after commencenent of the remedial action to ensure that the renedy continues to provide
adequat e protection of human health and the environnent.
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Deci si on Sumary
Record of Decision
Operabl e Unit Four

Cba-Ceigy Site
Ml nt osh, Al abama

1.0 SITE LOCATI ON AND DESCRI PTI ON

The G ba- CGeigy Corporation MiIntosh facility is located in southern Washi ngton County, northeast
of Mclntosh, A abama, approxinmately 50 mles north of Mobile, Al abanma (Figure 1). The operating
facility is located at 31 15' 00" north latitude and 87 58 00" west |ongitude. The operating
facility, which enconpasses approximately 2.4 square mles, is situated between the Southern

Rai |l road right-of-way on the west and extends nearly to the escarpnent separating the upland
terrace fromthe floodplain of the Tonbi gbee River. The property boundaries extend beyond the
railroad westward toward U S. H ghway 43. The northern edge of the property nerges into an
undevel oped pine forest. To the south the property is bounded by an Qin Corporation facility
whi ch has al so been identified as a Superfund Site. The southeastern portion of the property
extends to the banks of the Tonbi gbee R ver.

The facility is located in an industrial setting. The Cba-Ceigy Superfund Site ("Site") is
contiguous with the facility boundary. The Areas of Contam nation (ACCs) addressed by CERCLA
are located on the McIntosh facility due east of the current production area. The ACCs are
roughly divided by the river water reservoir (see Figure 2). Area 8, which is addressed by this
ROD, is located in the southern half of the AOC to the east of the reservoir. The nearest

popul ation center is the town of MlIntosh, which is |ocated approximately two mles to the

sout hwest .

1.1 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

The G ba-CGeigy McIntosh facility, fornmerly owned by Gei gy Chem cal Corporation, began operations
in Cctober 1952, with the nmanufacture of one product, dichlorodiphenyl-trichloroethane (DDT).
Through 1970, Geigy expanded its Mlntosh facilities by adding the production of fluorescent
brighteners used in laundry products; herbicides; insecticides; agricultural chelating agents;
and sequestering agents for industry.

In 1970, Geigy nmerged with G ba (Chemcal Industry in Basel, Switzerland), formng the

C ba-CGeigy Corporation. Since then G ba-Ceigy has continued to expand its operations with the
added production of resins and additives used in the plastics industry, anti-oxidants, and

smal | -vol ume specialty chem cal products (i.e. water treatnment chemcals and fire fighting
foans). The present facility occupi es approxi mately 1,500 acres and enpl oys about 1, 200wor kers.

The EPA Region |V Environnmental Services Division of Athens, Georgia (ESD) conducted an
investigation in August 1982 of the din Chenmical Conpany |ocated adjacent to the G ba-Gei gy
Site. As a part of the investigation, ESD sanpled a drinking water well on C ba-Cei gy property.
This sanpling indicated the presence of hazardous substances which warranted further eval uation
of the contam nation problemat G ba-Geigy. In June 1983, the Hazardous Ranki ng System ( HRS)
survey was conpleted and the Site was assigned a ranking of 53.42. The G ba-CGeigy Ml ntosh

Pl ant was included on the National Priorities List (NPL) in Septenber 1983.

In October 1985, EPA issued G ba-Ceigy a RCRA permit, which included a corrective action plan
requiring G ba-CGeigy to renove and treat contam nated groundwater and surface water at the site.
The corrective action plan stipulated that C ba-Ceigy woul d prepare a Renmedi al |nvestigation/
Feasibility Study (RI/FS) for the disposal areas being studied by the Superfund program Figure



2 depicts the location of CERCLA areas within the G ba-CGeigy Site.
The ten units closed under the RCRA pernit include:

. Di azi non Wastewater Sewer: UWilized to pipe D azinon waste to the Di azinon Destruct
I mpoundnent. C osure under post closure care in 1976.

. Triangul ar | npoundnent: Constructed in the 1970s to deconpose Di azi non resi dues.
Closure during interimstatus conpleted in 1986.

. Rect angul ar | npoundnent: Constructed in 1972-1973 to hold sludge fromthe dilute
i mpoundnent. Cdosure during interimstatus conpleted in 1987.

. Class C Landfill: Permtted by Al abama in 1973 and permtted under RCRA Interim
Status regulations. Cdosure during interimstatus conpleted in 1987.

. Bi ol ogi cal Sludge Landfill: Permtted by A abana in 1978 and | ater operated under
RCRA Interim Status for disposal of dewatered sludge. O osure during interimstatus
conpl eted in 1987.

. Di azi non Destruct |npoundrment: Constructed in 1965. d osure under post closure
care conpleted in 1989.

. GVt 44 | npoundnent: Put into service in early 1970s. Constructed for the GV 44
wastes high in nitrogen conmpounds. |Its use was discontinued in the late 1970s.
Cl osure under post closure care conpleted in 1989.

. Effluent Diffuser Line: Constructed in late 1968 to convey effluent for discharge
into the Tonbi gbee River. Taken out of service in 1973 due to a change in the
wast ewat er treatnment system closure of RCRA inpoundnents, and a change in the NPDES
permt.

. Effluent Disposal Well: Installed in 1971. Used for the injection of biotreated
effluent to reduce the quantity of NaCl discharged into the river. The use of the
wel | was unsuccessful and it was plugged in 1983. ADEM required no post-closure
noni tori ng.

. Dilute Ditch: This ditch collected dilute wastewater and surface water runoff to be
conveyed to the Dilute Inpoundnent. Use ceased in 1971. Continued nonitoring of
this ditch under a RCRA Corrective Action permt.

Pursuant to the Corrective Action portion of the permt, in 1987, Gba-Ceigy installed a
groundwat er punping systemto intercept and renove contam nated groundwater fromthe shall ow
alluvial aquifer. The water renoved fromthese wells was treated in the plant's existing
on-site wastewater treatnent systemuntil fall 1988, when the plant's new bi ol ogi cal wastewater
treatnment systemwas conpleted and used to treat the groundwater. The treated water is

di scharged into the Tonbi gbee River in conpliance with appropriate National Pollutant D scharge
El i m nation System (NPDES) Regul ati ons.

C ba-CGeigy has installed four (4) corrective action nonitoring wells along the southern boundary
of the property to nonitor the effectiveness of the punping well system The effectiveness of
the punp and treat systemin preventing the mgration of contam nated groundwater off-site and
reduci ng the concentrations of contamnants in the groundwater is well established.



EPA conpl eted the Superfund deci sion docunent (the Record of Decision or ROD) for operable unit
one in Septenber 1989 after public comments were carefully considered. The ROD identified the
EPA sel ected remedy, "No Further Action". This selection was based on the established
effectiveness of the groundwater punp and treat systemalready installed under the RCRA pernit
to address groundwater contam nation in the shallow aquifer at the Site.

In accordance with the corrective action plan, G ba-Ceigy retained BCM a technical consultant,
to performthe RI/FS. Field work, which began in Cctober 1985, was conducted by BCM on G ba's
behal f, with EPA's oversight. The principal finding of the Rl study was the definition of the
extent of contanmination from el even additi onal waste nanagenent areas wi thin the study area that
wi ||l be addressed under CERCLA.

The CERCLA Site has been grouped and divided into two Areas of Contam nation (ACC) based on
their relative proximty to each other. The ACCs are roughly separated by the reservoir (See
Fi gure 2).

In January 1990, G ba-Geigy submitted the FS report. This report identified and screened
alternatives for cleanup at the el even forner waste nanagenent areas. |n Septenber 1991, EPA
i ssued a ROD addressing soil contamination at 10 of eleven 11 former waste nmanagenent areas,
(0OR), at the Site.

The naj or conponents of the selected renedy for OU2 include:

. Excavation of contam nated soils and sludges until established cleanup |evels are
reached or until site specific excavation limts are reached.

. On-site thermal treatnent of approximately 65,000 cubic yards of highly contam nated
soi |l s and sl udge;

. Solidification/stabilization or the utilization of an innovative technol ogy proven
effective during the renedial design, of approximately 62,300 cubic yards of
noderately contam nated soils and sl udge;

. Di sposal of treated soil and residual ash fromthe thernal treatnent process in an
on-site RCRA M ni num Technol ogy Subtitle C |andvault(s);

. In-situ soil flushing conbined with isolation walls and extraction wells to
remedi ate areas where the risk based cleanup | evels are not achi eved before,
excavation depth of 20 feet is reached. |Innovative technol ogies (in-situ vacuum

extraction or in-situ biorenediation) may al so be used in addition to or instead of
in-situ soil flushing, if during the renedial design either technology is found to
be effective in reduci ng contam nant concentrations in the soil and is cost
effective.

. Issuing a public notice in a local newspaper and sending a fact sheet to persons on
the mailing list at the conpletion of the 30%design report. The purpose of the
fact sheet and the public notice would be to informthe public of the technol ogies
sel ected that were proven effective during the treatability studies conducted during
the remedi al design;

. Backfilling the excavated areas with common fill and vegetating the area and the
establ i shment of a suitable vegetative cover,

. Qperation and nai ntenance of landvault(s) for a mninumof thirty years; and



. Institutional controls for |and use and groundwater use.

EPA will continue its CERCLA enforcenent activities and will notify Cba-CGeigy prior to the
initiation of the renedial design for participation in the selected renedial action. Should

C ba- CGeigy decline to conduct future renedial activities, EPA will either take additional CERCLA
enforcenentactions or provide funding for these activities while seeking cost recovery for all
EPA- f unded response actions at this Site.

2.0 H GHLIGHTS OF COWUNI TY RELATI ONS

The RI for the Gha-Ceigy Site was rel eased to the public in August 1988. The FS and the
Proposed Plan for the Cba-CGeigy Site addressing Operable Unit 2, were released to the public on
July 30, 1990. An addendumto the FS addressing the contamination in Area 8 (QU#4), was
released to the public in April 1992. The Proposed Pl an addressing QU#4 was rel eased to the
public on April 30, 1992. These docunents were nmade avail able by placenment in both the

adm nistrative record docket and the information repository maintained at the EPA docket room at
Regi on |V Headquarters in Atlanta, Georgia and at the MIntosh Town Hall, in Mlntosh, A abama.
Pursuant to regulations, a public comment period was held from April 30, 1992 through May 29,
1992.

A notice was placed in the Mbile Press Register on April 30, 1992 announci ng the comment
period. In addition to the public comrent period and the adm nistrative record files, a public
neeting was held on May 19, 1992 in Mlntosh Alabama. At this neeting representatives from EPA
answered questions and addressed comunity concerns.

A response to all significant comments received during the public comment periods is included in
t he Responsi veness Summary (Appendi x A), which is a part of this Record of Decision.

Thi s deci sion docunent presents the selected renedial action for operable unit four of the

C ba-CGeigy Site, chosen in accordance with CERCLA, as anended by SARA and to the naxi num extent
practicable, the NCP. The decision for this Site is based on the adm nistrative record. The

requi renents under Section 117 of CERCLA/ SARA for public and state participation have been net
for this operable unit.

3.0 SCOPE AND ROLE OF OPERABLE UNITS

Due to the size of the facility, the nunber of areas and the variety of contam nants, the

problens at the Gba-Ceigy Site are conplex. As a result EPA has organi zed the work into four

(4) operable units (QUs). The operable units at this Site as identified in the ROD issued for

Operable Unit Two in Septenber 1991 are:

QU #1  Contami nation of the shallow (Al luvial) groundwater aquifer.

QU #2  Contamination of soils at ten of eleven forner waste nanagenent areas.

QU #3 Contamination within the floodplain, the effluent ditch (previously called the | ower
portion of the dilute ditch) and areas in the Tonbi gbee River within close proxinmity to

the Site.

QU #4  Contamination of soils in former waste nmanagenent Area 8 and the dilute ditch
(previously called the upland portion of the dilute ditch).

This Operable Unit (QU #4), addresses the contam nation of soils at forner waste nanagenent area



8. The Dilute Ditch was closed in accordance with an approved RCRA O osure Plan. The ditch, as
well as other closed units, was excavated, capped and is being nai ntained through RCRA

Post- O osure care. Upon further eval uation, EPA has decided to continue addressing the Dilute
Ditch under RCRA authority, as adm nistered through the HSWA Perm t.

The January 1990 Draft Feasibility Study Report and the February 1992 addendumto the
Feasibility Study Report submitted by G ba-CGei gy docunent the devel opnent, screening and
detail ed eval uation of potential alternatives for renediation of forner waste nanagenent area 8
identified and initially characterized during the Renedial Investigation. EPA has evaluated the
alternatives and the risk posed by the contaminants as they relate to the "CERCLA" Site. Based
on this evaluation, EPA has determned the alternative or conbination of alternatives which will
achi eve the CERCLA cl eanup objective, to renediate the source of contam nation and prevent
current or future exposure to contam nated groundwater at former waste managenent area 8. This
operable unit is consistent with past work conducted at the Site and future work to be

conduct ed.

4.0 SUMVARY OF Site CHARACTER STICS
4.1 CEOLOGY/ sALS

The G ba-Ceigy property is located within the Southern Pine HIls, which are el evated features
that regionally slope southward toward the Qulf of Mexico. These hills are dissected by various
river systens that feed into the Qulf. The plant is |ocated upon a | ow terrace adjacent to the
Fl oodpl ai n of the Tonmbi gbee River. The property lies within the boundaries of the Mbile
Graben, a downthrown fault block paralleling the river

The surficial and shal | ow geol ogy can be broken into three distinct features. The uppernost
layer is a relatively continuous clay |ayer containing sand and silty sand | enses and cl ay
layers that range fromonly a few feet to over 50 feet in thickness. Underlying the clay |ayer
are Pl eistocene-age alluviumand | ow terrace deposits of interbedded gravel, silt, and clay with
t hi cknesses ranging from60 to 100 feet. These deposits outcrop throughout the area.

Underlying the low terrace deposits are alternating |ayers of M ocene-age gravels, sands, and
clays. Regionally, Upper Mocene clay hydraulically separates the M ocene and Pl ei st ocene
deposits (See Figure 3).

Erosi on and redeposition of these sedinents reflect dynam c depositional environnments which are
common on a regional scale. This has resulted in a conplex subsurface stratigraphy.

Vari ati ons of physical characteristics (e.g. porosity, grain size, hydraulic conductivity) both
vertically and laterally within the strata conplicate the novenent of water in the subsurface

Nine different soil series are located within the area of the plant. These soils are generally
| oany clays and sands that range fromwell drained to poorly drained. Perneability of the soi
ranges from noderate to | ow

4.2 HYDROGEOLOGY
Both the Pl eistocene and M ocene strata are water bearing and represent two distinct aquifers
the Alluvial and Upper Mocene. They are separated by a nunber of shale and clay aquitards and

aqui cl udes.

The Alluvial aquifer is conposed of the recent and Pl eistocene terrace and alluvial deposits.
The thickness of the aquifer and the water |evel depend on the thickness and configuration of



the overlying clay layer. Under natural, sem-confined conditions, the saturated thickness of
the Alluvial aquifer ranges fromless than 30 feet to over 50 feet. Recharge of the Al luvial
aqui fer cones locally, fromrainfall, streans, and reservoirs. Hgh floods in the river
floodpl ain al so recharge the aquifer.

The groundwater flow of the Alluvial aquifer normally slopes gently to the south-sout heast
toward the Tonbi gbee River. However, the flow of groundwater is nodified by the punping and
capture of contam nated groundwater by the plant and recharge fromthe Site reservoir. This
system was designed to reduce the | evel of contaminants in the groundwater below the facility
and prevent further mgration of the contam nated groundwater. The concentrations of

contami nants present in the groundwater has decreased and the operation of the intercept wells
has reversed the direction of groundwater flow as a result of the punping.

The Upper M ocene underlying the plant is a confined aquifer of sands and gravels capped by a
clay layer about 100 to 130 feet in thickness. Recharge of this aquifer is believed to come from
regional infiltration in outcrop areas up-dip to the north. In contrast to the Al uvial

aqui fer, the quality of Upper M ocene water can be effected by regional influences such as salt
domes or saltwater intrusion fromthe Qulf of Mexico.

Pal eo- channel i ng has been found to exist in the surface of the Mocene clay. However, during the
investigation for the Groundwater Corrective Action Program and as a part of the RI/FS, it was
determi ned that the two aquifers are not hydraulically connected.

4.3 SURFACE WATER

The G ba-Ceigy facility property lies within the Tonbi gbhee R ver Basin which has a drai nage area
of 8,378 square nmles. The Tonbi gbee River flows past the Site, converging further south with
the Al abama River to formthe Mbile R ver.

Surface water features at the C ba-Geigy plant include the diverted Johnson Creek on the
northern edge of the property, and a | arge, man-nade reservoir between the manufacturing area
and the waste nanagenent facilities. Surface water runoff on the northern, undevel oped corner of
the property drains off-site through ditches into the Tonbi gbee River. The surface water system
sout h of Johnson Creek has undergone extensive change. In addition to a new wastewater

treatnment system a new stormaater nmanagenent system has been constructed to replace the old
conbi ned dilute wastewater/stormwater system which used stormwater sewers, open surface
ditches, and the dilute ditch to convey mxed dilute wastewater and stormwater to the dilute

i npoundnent .

The new system segregates all wastewater, dilute and process, to the wastewater collection and
transfer systemand then on to the biol ogical wastewater treatnent system Al stormater
sewers have been renovated and all open ditches have been replaced with stormwater sewers
draining to stormnater retention tanks capable of holding a one-inch rainfall over the entire
devel oped nmanufacturing area of the plant. Al initial rainwater retained is transferred to the
bi ol ogi cal wastewater treatnment plant. Al stormmater overflow (rainfall above one inch) is
diverted to established drai nageways di scharging to the Tonbi gbee River.

4.4 SAVPLE RESULTS FROM FORVER WASTE MANAGEMENT AREA 8

The prinmary enphasis for analytical testing during the Rl was to deternmine the nature and extent
of the soil contamnation at the Site. As a result, soil and waste sanples were collected and

anal yzed to determ ne the chem cal contam nation present at the Site. The following is a brief
description and a volume estinmate of fornmer waste managenent area 8 to be addressed in operable
unit four, under CERCLA authority.



Tabl e 4-1 summari zes the maxi mum and m ni num concentrati ons and detection frequency for the
contam nants found in the soil throughout the Site.

During the devel opnent of this ROD it was determ ned, based on toxicity, nobility, and frequency
of detection, that if certain contam nants were excavated and renedi ated to acceptable |evels
the remai ning contam nants woul d al so be excavated and renediated to acceptable | evels. The

sel ected contam nants of concern for area 8 are presented in Table 4-2 (al so see section 5.1).

AREA 8 (Bluffline Area)

Area 8 is located along a bluffline constructed by the United States Corps of Engineers and is
currently grassed with the bluffline escarpnent stabilized with rip-rap to mnimze soi

erosion. The bluffline contains nassive quantities of non-chemical construction/denolition
rubbl e such as concrete fragnments (sone very large), piles of crushed concrete, bricks, stone
fiberglass, ashestos, netal debris and alternate |ayers of residues fromopen burning, al
covered with clay fill. The estimated volune of contamination in Area 8 is 128,000 cubic yards

5.0 SUWARY CF SITE R SKS

CERCLA directs the Agency to conduct a baseline risk assessment to determ ne whether a Superfund
Site poses a current or potential threat to human health and the environnent in the absence of
any renedial action. The baseline risk assessnent provides the basis for determ ning whether or
not renedial action is necessary and the justification for perform ng renedial action

5.1 CONTAM NANTS COF CONCERN

The najority of the wastes and residues generated by production operations at the facility have
been managed, treated, and di sposed of on-site throughout the Site's history. The waste

di sposed of in Area 8 are covered with 4-8 feet of fill material and sod. There is no evidence
of contam nated surface material in this area. Therefore, the nedia of concern is subsurface
soil. The classes of chemcals neasured in the various environnental nedia in the Renedi a

I nvestigation were evaluated for inclusion as chem cals of potential concern in the risk
assessnent by application of screening criteria.

The criteria which resulted in elimnation of chenicals included: Site contan nant
concentrations bel ow background concentrati ons; neasurenents bel ow quantitation linmts; a
conbi nation of lowtoxicity and | ow concentration or |ow persistence and | ow concentrati on and
| ow frequency of detection

The chem cals of concern for the Site include high nol ecul ar weight chlorinated pesticides (BHC
i somers), Site-nmanufactured pesticides (atrazine, diazinon, pronetryn, sinazine), volatile

sol vents (chloroform toluene, xylenes) and netals (copper, |ead, arsenic, chromumand an iron
slurry waste). The nedia of concern for this operable unit is contam nated subsurface soil. The
maxi mum and m ni num concentrati ons of analytes found in the subsurface soil throughout the

C ba-Ceigy Site are contained in Table 4-1

The geonetric nean and naxi mum concentrations for the chemcals of potential concern in Area 8
are summarized in Table 4-2.

5.2 EXPOSURE ASSESSMENT
Whet her a chemical is actually a concern to hunman health and the environnment depends upon the

i kel i hood of exposure, i.e. whether the exposure pathway is currently conplete or could be
conplete in the future. A conplete exposure pathway (a sequence of events |eading to contact



with a chemical) is defined by the follow ng four el enents:
A source and nechani smof release fromthe source

A transport nedium(e.g., surface water, air) and nechani sns of mgration through the
nmedi um

The presence or potential presence of a receptor at the exposure point, and
A route of exposure (ingestion, inhalation, dermal absorption).
If all four elements are present, the pathway is consi dered conpl ete.

An eval uation was undertaken of all potential exposure pathways which coul d connect chem ca
sources at the Site with potential receptors. Al possible pathways were first hypothesized and
eval uated for conpl eteness using EPA's criteria. Three current potentially conplete exposure
pat hways and one future exposure pathways renai ned after screening. The current pathways
represent exposure pathways which coul d exi st under current Site conditions while the future

pat hway represents exposure pathways which could exist, in the future, if the current exposure
condi tions change. The current exposure pathways were devel oped for the G ba- CGeigy Areaw de

Ri sk Assessnment. Since there is no known surficial contamnation in Area 8 it is unlikely that
the pathways are conplete for this Area. Exposure by each of these pathways was nathematical ly
nodel ed using generally conservative assunptions.

The current pat hways are:
i nhal ati on by nearby residents of contam nated dust particles;

i nhal ati on by nearby residents of volatile chem cals fromsubsurface sources in the past
wast e managenment area; and

i ngestion of venison by local hunters fromdeer feeding in vegetated areas of the inpacted
area

The future pathway is
i ngestion of contam nated groundwat er.

The exposure point concentrations for each of the chemicals of concern and the exposure
assunptions for each pathway were used to estimate the chronic daily intakes for the potentially
conpl ete pathways, with the exception of the groundwater pathway. The chronic daily intakes
were then used in conjunction with cancer potency factors and noncarci nogeni ¢ reference doses

to evaluate risk.

The groundwater at the G ba-Ceigy Site currently contains concentrations of the Site

contam nants at |evels which would pose an unacceptable risk to human health if the water was
bei ng used for human consunption. However, the surficial aquifer is no |onger being used as a
source of potable water at the G ba-CGeigy plant. Al so the ongoing groundwater extraction and
treatnment systemis capturing the contam nated groundwater. As a result, this is not a current
conpl ete exposure pathway. The forner waste nanagenent area 8 is a contributor to the
cont am nat ed groundwat er.

The future groundwat er exposure pathway was eval uated by conparing soil concentrations with
heal t h-based soil cleanup levels. The health based soil cleanup | evels were cal cul ated using



groundwat er nodel s, to assure that drinking water maxi numcontam nant |evels (MILs), as
establ i shed under the Safe Drinking Water Act or heal th-based | evel s woul d not be exceeded in
the groundwater as a result of contam nants |eaching through the soil. As with all nodels,
certain assunptions apply. At the Gba-Ceigy Site, sone of the wastes extend to or near the
groundwat er surface while other areas have a significant anmount of uncontam nated clay beneath
the waste. As a result, two nodels have been applied to the areas of contami nation. The EPA
heal t h-based subsurface soil cleanup | evels are based on either the Pestan or Summers nodel s,
whi ch are used to estimate groundwater contam nant concentrations resulting frommgration of
contam nants through the soil colum. The Pestan and Summrers Model s incorporate Site-specific
aqui fer characteristics and chem cal -specific soilwater partition coefficients

The Pestan nodel woul d be used in portions of area 8 where G baGei gy can denonstrate to EPA's
satisfaction that an uncontam nated zone exi sts between the contam nated soil and the
groundwat er surface (See Figure 4 for an estinmate of the portion of Area 8 where the nodels will
be applied). The Sunmers nodel would be used in areas where contam nation has extended to or
is near the groundwater surface

The nmj or assunptions about exposure frequency and duration that were included in the exposure
assessnent were:

For the ingestion of venison scenario, it was assunmed that a local hunter kills one deer
per year and that the venison yield fromthe deer is 44 kg. This quantity of veni son was
conservatively assuned to be consuned annual ly throughout a 70-year lifetine.

@ For the inhalation of anbient air scenario it was assuned that an individual lives in the
nearest residence (2.5 kmfromthe Site) and inhales 20 n[3] of air per day over a
70-year lifetine. Al particulate natter at the exposure point was assuned to be
respirable and delivered to the pul nonary region of the lung. The chem cals of concern
were assuned to be 100 percent bioavail abl e.

In all scenarios a standard body wei ght of 70 kg was used
5.3 TOXIATY ASSESSMENT

Toxicity values are used in conjunction with the results of the exposure assessnent to
characterize Site risk. EPA has developed critical toxicity values for carci nogens and
noncar ci nogens. Cancer potency factors (CPFs) have been devel oped by EPA' s Carci nogenic
Assessment Group for estimating excess lifetime cancer risks associated with exposure to
potentially carcinogenic chemcals. CPFs, which are expressed in units of (ng/kg/day)[-1], are
multiplied by the estimated i ntake of a potential carcinogen, in ng/kg/day, to provide an
upper - bound estinate of the excess lifetime cancer risk associated with exposure at that intake
level. The term "upper bound" reflects the conservative estinmate of the risks cal cul ated from
the CPF. Use of this conservative approach nakes underestimation of the actual cancer risk

hi ghly unlikely. Cancer potency factors are derived fromthe results of human epi dem ol ogi ca
studi es or chronic aninal bioassays to which animal -to-human extrapol ati on and uncertainty
factors have been applied. The CPFs for oral ingestion and inhal ation exposure to the

contami nants of concern for the areaw de study are contained in Tables 5-2, and 5-3
respectively.

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chemi cal s exhibiting noncarcinogenic effects. R Ds, which are
expressed in units of ng/kg/day, are estimates of lifetime daily exposure |evels for humans,
including sensitive individuals. Estimated intakes of chemcals fromenvironnental nedia can be
conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies or aninal studies to



whi ch uncertainty factors have been applied (e.g., to account for the use of animal data to
predict effects on humans). These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to occur. The RfDs for ora
ingestion and inhal ati on exposure to the contam nants of concern for the areaw de study are
contained in Table 5-2, and 5-3 respectively.

5.4 RI SK CHARACTERI ZATI ON

Human health risks are characterized for potential carcinogenic and noncarci nogenic effects by
conbi ni ng exposure and toxicity informati on. Excessive lifetine cancer risks are determ ned by
multiplying the estinmated daily intake level with the cancer potency factor. These risks are
probabilities that are generally expressed in scientific notation (e.g., 1x10[-6]). An excess
lifetine cancer risk of 1x10[-6] indicates that, as a plausible upper bound, an individual has a
one in one mllion additional (above their normal risk) chance of devel oping cancer as a result
of site related exposure to a carcinogen over a 70-year lifetine under the assuned specific
exposure conditions at a Site

The Agency consi ders individual excess cancer risks in the range of 1x10[-4] to 1x10[-6] as
protective; however the 1x10[-6] risk level is generally used as the point of departure for
setting cleanup levels at Superfund sites. The point of departure risk level of 1x10[-6]
expresses EPA's preference for renedial actions that result in risks at the nore protective end
of the risk range. Potential concern for noncarcinogenic effects of a single contaminant in a
single mediumis expressed as the hazard quotient (HQ (or the ratio of the estinated intake
derived fromthe contam nant concentration in a given nediumto the contam nants's reference
dose). A HQ which exceeds one (1) indicates that the daily intake froma scenario exceeds the
chemcal's reference dose. By adding the HQ for all contam nants within a mediumor across al
nmedi a to which a given popul ati on nay reasonably be exposed, the Hazard Index (H) can be
generated. The H provides a useful reference point for gauging the potential significance of
mul ti pl e contam nant exposures within a single mediumor across nedia. An H which exceeds
unity indicates that there may be a concern for potential health effects resulting fromthe
currul ati ve exposure to nmultiple contam nants within a single mediumor across nedia.

The health risks resulting fromexposure to the current pathways are as follows: the upper bound
excess lifetine cancer risk associated with inhalation of airborne particulate matter was
1x10[-8]; the cancer risk associated with inhalation of volatilized chem cals fromthe conbi ned
source areas was 3x10[-10]; and the cancer risk associated with ingestion of venison was
2x10[-10]. None of the non-carcinogenic chem cals of potential concern exceeded a hazard

quoti ent of one (1).

The future pathway based on groundwater contami nation resulting fromleaching of contam nants
fromthe soil was evaluated by conparing the health based soil cleanup | evels and the soi
concentration of the contam nants of concern in the forner waste managenent area 8. Table 5-9
contains this conparison. The soil cleanup levels represent the residual soil concentrations
that woul d not cause Federally regul ated drinking water standards to be exceeded as a result of
contam nants | eachi ng through the soils to the groundwater

The soil excavation |levels for the carcinogenic contam nant of concern (ganma-BHC) is based on

t he Federal maxi mum contam nant level (MCL). The nodel -cal cul ated soil renediation |levels for
noncar ci nogeni ¢ contam nants of concern reflect the proposed MCL for sinmazine and a hazard
quotient (HQ of one (a concentration that will not exceed the chem cal -specific acceptable
daily intake or reference dose) for the other noncarcinogenic chemcals. In addition this nunber
is reduced to allow for the groundwater to provide only 20% of the acceptable daily intake.

The conpari son of the heal th-based cl eanup | evel concentrations for the protection of



groundwater with the actual soil concentrations indicate that the soils in the forner waste
nmanagenent area 8, contain concentrations of Site-related contam nants which exceed the
heal th-protective soil levels

The potential current exposure pathways are not produci ng an unacceptable |evel of risk and
consequently will not drive the renediation of the forner waste nanagenent areas. However

since the subsurface soils are either currently contributing or could potentially contribute in
the future to unacceptabl e | evels of groundwater contamnation, this pathway will dictate the
remedi ati on of the contam nated subsurface soils. Al though the surface soil is not currently
wel | characterized, the direct contact pathway could potentially require the renedi ati on of sone
surface soils

5.5 ENVI RONMENTAL RI SK

The source area is presently covered with fill and therefore is not easily accessible to certain
terrestrial species. For this reason the source areas are not expected to have toxic effects on
those terrestrial aninals at this tinme. However, the ecol ogi cal assessnent indicates that the
Site may have toxic effects on certain plant species, as well as robins and shrews in the areas
of concern in the future. The selected renedy based on protection of human health will
elimnate the potential for such toxic effects since the environnental exposure pathways will

not exist. The environnental inpact for the bottomdwelling aquatic communities in Johnson
Creek, the floodplain, and the Tonbighee River will be further evaluated in Operable Unit #3.

5.6 CLEANUP LEVELS

The Septenber 1989 ROD for Qperable Unit #1, G oundwater Renediation, addresses the contan nated
groundwat er exposure pathway. The cleanup levels of the currently operating groundwater punp
and treat systemwhich are applied at the Site boundary ensures that concentrations of

contam nants in the groundwater do not exceed Maxi mum Contam nant Levels (MCLs) or M ni mum
Detection Levels (MDLs) for any future consuners of this water are contained in Table 5-6. The
cleanup levels for groundwater in deep soil treatnent areas are contained in Table 5-7. The
groundwat er cleanup levels in the deep soil treatnment areas have been generated to ensure
localized isolation and treatnent of contam nated groundwater near Area 8. These levels are
either the Federal MCLs or 1 x10[-4] health based concentrati ons which were used to determ ne
the soil excavation levels. Al cleanup levels applied at this Site are within EPA's acceptabl e
1 x 10[-4] to 1 x 10[-6] risk range. The 1x10[-6] risk level, MCL or MDOL was used to calcul ate
accept abl e concentrati ons of contaminants at the Site boundary and for ingestion and inhal ation
Subsurface soil and its surroundi ng groundwater cleanup levels are applied at the 1 x 10[-4]
risk level since this is an industrial site and in this case it would be nore cost effective to
l et any residual contam nation be captured by the currently operating groundwater punp and
treatnent system This is consistent with areas in Qperable Unit #2 requiring no localized deep
soil treatment. Goundwater extracted in the soil flushing portion of the renediation will be
treated by the existing punp and treat system

The ROD for Qperable Unit #1 did not address the sources of contam nation. Addressing the
contam nation source will decrease the tinme required to punp and treat. deanup levels for the
contam nation source (the subsurface soils) for groundwater protection are based on the Federa
MCL for the carcinogen (gamma-BHC) and a hazard quotient of 1 for noncarcinogens. This cleanup
| evel provides an acceptabl e exposure level that is protective of human health. Al though there
is no evidence that surface soils are contaminated in this area, cleanup levels are provided
whi ch shoul d be achieved in the top 12 inches of soil. deanup levels for contam nated surface
soil are based on a worker exposure scenario and assune a commercial/industrial |and use. These
l evel s are based on the ingestion and inhal ati on exposure routes and represent a 1x10[-6] risk
I evel for carcinogens and a hazard quotient of 1 for noncarcinogens. The cleanup levels for



direct contact of surface soils are listed in Table 5-8

The followi ng groundwater cleanup | evels are being applied at the property boundary for
groundwater |leaving the Site to ensure that any future groundwater consuners will not be exposed
to unacceptabl e concentrations of Site-related chemicals in the groundwater. The concentrations
presented represent either the regul ated Maxi num Contam nant Level (MCL) or the M ninmum
Detection Level for the constituents |isted.



TABLE 5-6

GROUNDWATER CLEANUP LEVELS AS PROVI DED | N ROD ADDRESSI NG QU#1

d eanup
Cont am nant s Goal (ug/l)
Ani l'i ne 10
Arsenic 50
Benzene 5
Al pha- BHC .05
Gamma- BHC 0.2
Carbon Tetrachl ori de 5
Chl or obenzene 5
Chl orof orm 5
Cresols (mp-) 10
Met hyl Et hyl Ket one 10
Napht hal ene 10
Tol uene 2000

For the in-situ renedi ati on processes, the follow ng groundwater cleanup |evels would be applied
to any groundwater w thdrawal wells installed within the RCRA defined point of conpliance or
within the areas identified during the Renedial Action. The withdrawal wells would be installed
in areas where subsurface soil cleanup |levels were not achi eved before excavation limts were
reached.

TABLE 5-7
(1x10[-4] Ri sk Corresponds)
GROUNDWATER CLEANUP LEVELS FOR DEEP SO L TREATMENT AREAS

Conpound C eanup
Level (ug/l)
al pha- BHC 0.6
bet a- BHC 2.0
Li ndane 0.2
del t a- BHC 0.2
DDT 10.0
DDD 10.0
DDE 10.0
Di azi non 6.0
Chl orobenzil ate 140.0
Ametryn 630.0
Bl adex 14.0
Si mazi ne 1.0
Atrazine 3.0
Pronetryn 28.0



TABLE 5-8
SO L CLEANUP LEVELS FOR QU#4 AT THE CI BA-CEIGY SITE

The followi ng table provides the direct contact cleanup |levels. These levels will be applied to
the top 12 inches of soil throughout the area of contam nation. The cleanup |level for gamma-BHC
represents a 10[-6] risk level. The cleanup levels for the remaining chemcals represent an HQ
of one (1).

1E-6 Risk
Di rect Contact Pathway
Cont ami nant (my/ kg)
Ganma- BHC 4
*Di azi non 1, 800
*Atrazi ne 10, 000
* Bl adex 4,100
*Si mazi ne 4,100
*Pronmetryn 8200

<Foot not e>
* These chenmicals are not considered to be carcinogens. Therefore, the
cleanup | evels do not represent a carcinogenic risk |evel. </footnote>

The cl eanup | evel s for gamma-BHC and sinmazine in the following table are soil levels derived to
achi eve based on the MCL and proposed MCL, respectively in the groundwater. The cleanup |evels
for the remaining chem cals represent a concentration which, when conbined with the Site

speci fic exposure assunptions, will yield a daily intake which does not exceed the chemcal's
reference dose (RFD). The RRIDis an estimate of the lifetinme daily exposure |evel for humans,
including sensitive individuals, which will not produce adverse health effects. In addition the
ri sk based concentrati on has been reduced to allow groundwater to provide only 20% of the
acceptabl e daily intake.



TABLE 5-9

SUBSURFACE SO L CLEANUP LEVELS FOR QOU#4
DUE TO GROUNDWATER | NGESTI ON PATHWAY

Maxi mum
Sumer' s Pest an Concentration Found

Cont am nant (my/ kg) (my/ kg) (my/ kg)

Ganma- BHC 1.0 37 422
*Di azi non 10 10 720
* Bl adex 2.0 37 23
*Si mazi ne 3.7 1000 321
*Atrazi ne 3.6 19 1809
*Pronmetryn 38.5 1557 4029

<Foot not e>

* These chemicals are not considered to be a carcinogens. Therefore, the cleanup | evels do not
represent a carcinogenic risk |level.

</ f oot not e>



Al t hough the contami nants of concern are not the only contaminants at the Site, they were chosen
based on toxicity, mobility and frequency of detection throughout the Site. It is anticipated
that contam nants at the Site which do not have cleanup levels presented in this ROD will be
reduced to acceptable | evels when cleanup levels are net for the nost toxic and nost nobile
contami nants for which cleanup | evel s have been established.

The groundwater at the Gba-Ceigy Site currently contains concentrations of Site-related

contam nants at |evels which woul d pose an unacceptable risk (cunulative risk in excess of
1x10[-6]) to human health if the water was being used for human consunption. Actual or

threat ened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in this ROD, may present an i nmnent and substantial endangernent to
public health, welfare, or the environnent.

6.0 DESCRI PTI ON CF ALTERNATI VES

El even alternatives for renediation of contam nated soils at Area 8 of the G ba-Geigy Site were
evaluated in the Feasibility Study Report. After reviewing coments received during the initia
comrent period for QU#2, the concepts of the eleven alternatives were reduced to four
alternatives based on the simlarities in their technol ogies.

6.1 ALTERNATIVE NO 1 - No Action

The no action alternative is carried through the screening process as required by the Nationa
Q| and Hazardous Substances Pollution Contingency Plan (NCP). This alternative is used as a
basel i ne for conparison with other alternatives that are devel oped. Under this alternative, EPA
woul d take no further action to mnimze the inpact soil contam nation would have on the
groundwat er. Contaminants in the soil would continue to |l each into the groundwater at |evels

whi ch woul d exceed groundwater protection standards. The overall renedial action |levels would
not be achieved within 100 years by utilizing this alternative. There is no cost associated
with this alternative since no additional activities would be conducted

6.2 ALTERNATIVE NO. 2 - Contai nnent

This alternative consists of placing a soil bentonite slurry wall around the perineter of the
area to prevent lateral migration of contamnants in the groundwater. A nultilayered RCRA cap
woul d be placed over the area to mnimze the vertical mgration of soil contam nation
Solidification/stabilization nay be required in one portion of the Site containing soft waste to
increase the strength of the waste to sufficient levels to support a cap system The area would
be revegetated foll ow ng construction activities. Soil contami nation would not be reduced, but
isolated fromthe environnent by the cap and slurry wall. Institutional controls (land and
groundwat er use restrictions) would be necessary to ensure the integrity of the alternative.
Fol | owi ng the construction of the cap and slurry wall, the Site would be nonitored to verify the
effectiveness of the renedy. The overall renedial cleanup |levels as defined in operable unit
one, would not be achieved within 100 years by utilizing this alternative. The alternative
coul d be constructed in 10 nonths. The present worth cost of this alternative, including
operation and mai ntenance, is estimated to be $10, 909, 000.

El ements Commobn to Alternatives 3 and 4

The remaining two alternatives involve the excavati on of soil which exceeds heal t h-based cl eanup
levels. Although the actual excavation |levels are not Applicable or Rel evant and Appropriate
Requirenents (ARARs), they were established, in part, to ensure that the Federal ly regul ated
drinking water standards (ie., Maxinum Contam nant Levels), which are ARARs, are not exceeded by
contami nants | eaching fromthe soils into the groundwater. Excavation would be conducted using



conventional nethods. Excavations nay be term nated before cleanup |l evels are reached for any
of the followi ng situations (excavation limts for this Site).

1. Wien large concrete structures are encountered such as buil ding foundations, reinforced
concrete slabs and concrete roadway sections connected with reinforcing steel, which require
different types of materials handling and excavati on nethods;

2. Wen the water table is encountered. This means that soil renoval nethodol ogi es woul d
change and further pretreatnment would be required for the thernal treatnent process of those
soils. Depending on the volune of soils renoved frombel ow the water table, there could be an
adverse effecton the existing punp and treatnent system

3. Wien a depth of 20 feet is reached. Below this depth, excavation poses additional hazards
to workers requiring different OSHA standards and increasing the cost of excavations

4. Wen the iron slurry waste is encountered. This material will be treated by in-situ
stabilization/fixation. Cost effectiveness and inplenentability were considerations in the
decision(s) to halt excavation

The four situations above have been defined as excavation limts.
6.3 ALTERNATIVE NO 3 - Renoval, Solidification/stabilization, and On-Site D sposa

This alternative consists of the excavation of contam nated soil and sludge within the Site
until the established cleanup | evels or excavation linmts are reached (see section 6.2, El enents
Common to Alternatives 3 and 4). The excavated material would be solidified/ stabilized

After solidification/stabilization, the naterial woul d be disposed of in an on-site | andvault
after RCRA LDR treatnent standards, pursuant to a treatability variance, are net. In accordance
with Superfund Land Disposal Restriction (LDR) Quidance #6A, for herbicides, which are simlar
and are applicable to Site contam nants, a treatability variance requires that the sel ected

t echnol ogy nust denonstrate a 90-99.9 percent reduction in the contam nants of concern

Uncertainty exists regarding the effectiveness of solidification/stabilization of materia
contam nated with el evated concentrations of organic contam nants. Therefore, treatability
studi es woul d be conducted to determine the effectiveness of this alternative in neeting the
legislated treatnent standards. Solidification/stabilization would be utilized for soils where
it is proven effective in reducing the contam nated soil concentrations to Land D sposa
Restrictions (LDRs) treatability variance levels. This area also contains an iron slurry waste
that is conpletely unsuitable for pugml|| stabilization. This waste would be treated by the
utilization of an in-situ fixation process which would achi eve the | eachate requirenents of LDR
The NCP establishes a presunption that treatnment to the |egislated standards based on the Best
Denonstrat ed Avail abl e Technology is generally inappropriate for CERCLA contam nated soil and
debris (55 FR 8758-62, (March 8, 1990)). Therefore, conpliance with the | and di sposal treatnent
standards woul d be achi eved pursuant to a treatability variance for CERCLA contanminated soil and
debris. This treatability variance woul d be granted upon ROD signature. The |andvault woul d be
desi gned in accordance with applicable RCRA regul ations. The areas woul d be backfilled
followi ng excavation activities. Following Site renmedi ation, the excavated areas woul d be
vegetated. |f the subsurface excavation | evels are not achieved before excavation linmts are
reached, institutional controls (i.e., land and groundwater use restrictions) woul d be necessary
to restrict exposure to the contam nated subsurface soil and to prevent exposure to contani nated
groundwater. The overall remedial action |evels would not be achieved within 100 years by
utilizing this alternative. Alternative 3 could be constructed in 12 nonths. The present worth
cost of this alternative is estimated at $30, 359, 000.



6.4 ALTERNATIVE NO. 4 - Renpbval, On-Site Thernmal Treatnent, Solidification/stabilization and
On-Site D sposa

This alternative consists of:
1. The Excavation Process

The excavati on of contam nated sludge and soil within the Site until the established cl eanup
level s or excavation limts are reached

2. Application of Innovative Technol ogi es to Excavated Material s

Treatability studies woul d be conducted during the Renmedial Design to determ ne the
effectiveness of selected technologies on soils at the Site. Three potential pre-treatnent
options include: (1) solvent extraction, followed by liquid injection incineration; (2) |ow
tenperature thermal desorbtion, followed by treatnent of desorbed volatile organics/air mxture
and (3) critical fluid injection followed by liquid injection incineration. These options for
pre-treatment woul d be evaluated during the design to determne if the nmain thernal treatnent
process and/ or cost effectiveness can be enhanced while still neeting |levels as adjusted by the
treatability variance. Treatability studies would be conducted to determine if the contani nated
soils are anenable to treatnent or pretreatnent by dechlorination to treat the waste to LDR
treatability variance levels or to inprove the performance of the Prinmary Treatnent. These
studies may al so be used to determine if such treatnent or pretreatnment will inprove the
performance of the solidification/stabilization of wastes containing no ganma-BHC or organic
content |ess than 2500 ppm

Finally, treatability studies would be conducted to determ ne whether solidification/
stabilization mght be an effective treatnent technology for soils containing no ganma- BHC and
containing less than 2,500 ppmtotal organics. This is an innovative application of the
solidification/stabilization process. If this technology is proven effective, it will be used
for these soils rather than the Prinmary treatnment

3. Innovative Application of Solidification/Stabilization Technol ogy

According to results from subsurface soil borings collected by Gba-Geigy during RI/FS field
activities, portions of Area 8 may contain nanufactured pesticides that exceed the health-based
cleanup levels requiring themto be excavated, but are not mxed with a RCRA waste. The
manuf act ured pesticides of concern are toxicity characteristic analytes and therefore have no
toxicity characteristic regulatory levels. Although no regulatory |evels are exceeded for any
toxicity characteristic analytes and it has been determned that the soil is not a RCRA

hazar dous waste, these nanufactured pestici des exceeded the health based cl eanup |evels,
requiring that they be excavated and treated.

Al soils which are mxed with a RCRA waste that exceed the cleanup levels will undergo thernal
treatnment or dechlorination and be treated to legislated (LDR) treatnent standards, as adjusted
by a CERCLA treatability variance upon signing of the ROD. Additionally, it is anticipated that
it will be necessary to thermally treat sone of the soil contaminated w th manufactured
pesticides that exceed the heal th-based | evel s which contain a total organic concentrations
above 2,500 ppm

Soils containing |l ess than 2,500 ppmtotal organics nay be anenable to treatnent using a
solidification/stabilization process. This application would represent an innovative
application of this technol ogy since EPA has mninal infornmation on stabilization of
manuf act ured pesticides. The NCP encourages the use of innovative technol ogi es at Superfund



sites. For this reason, and because this application may be effective at the Site,
solidification/stabilization treatment will be evaluated during the treatability studies for
these waste. If the stabilization process is unsuccessful, thermal treatment will be used to
treat these waste.

4, Primary Treatnent: On-site Thernal Destruction

The prinmary treatnent technol ogy for the contam nated excavated naterial not anenable to fina
treatnent by the innovative technol ogi es would be on-site thernal destruction. The contamn nated
soil may require pretreatment to renove debris present before the thernal treatnent process.

The excavated soil would be blended in a tank which nmeets the definition of a tank in Section
260. 10 of the Code of Federal Regulations (40 CFR). The purpose of the blending is to achieve a
honmbgeneous mi xture prior to thernal treatnment to ensure proper incinerator operations and to
conply with operating conditions determned in the trial burn

5. Managenent of Treatnent Residuals and Pugm || Wstes

Ash fromthe thermal treatment process and any naterial fromany technol ogy sel ected during the
Remedi al Desi gn woul d be disposed of in a landvault after RCRA | egi sl ated treatnent standards

as adjusted by a CERCLA treatability variance, are net. Followi ng excavation, the area would be
backfilled and reveget at ed.

6. In-situ Renediation Processes

If the excavation is term nated before cleanup | evels are achieved, in-situ soil flushing woul d
be used. In-situ soil flushing may involve nonitoring wells, withdranal wells, re-injection
wells and isolation walls extending fromthe |and surface to the top of the Mocene clay, which
woul d be used to flush contam nants from deep unsaturated sands and decrease the tine required
to punp and treat contam nated groundwater. |In addition to the in-situ soil flushing

i nnovative technol ogi es (in-situ vacuumextraction or in-situ biorenediation) may al so be used
in addition to or instead of in-situ soil flushing, if during the renedial design either
technology is found to be effective in reducing the concentrations of the contam nants in the
soil and is cost effective. This area also contains an iron slurry waste that is conpletely
unsui table for thernmal treatment or pugml|l stabilization. This waste would be treated by using
an in-situ fixation process which woul d achi eve the | eachate requirenments of LDR

This alternative could be inplenented in 14 nonths. The present worth cost of this alternative
i ncluding operation and naintenance, is estinmated to be $49, 723,000. This estimated cost
assunes that excavations will continue until cleanup |evels are achieved or 20 feet is reached
If excavations are term nated because the groundwater, iron slurry waste or large concrete

boul ders are encountered, the actual cost to inplenment the renedy woul d be reduced.

7.0 SUWARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

This section of the ROD provides the basis for determ ning which alternative provides the best
bal ance with respect to the statutory balancing criteria in Section 121 of CERCLA and in Section
300.430 of the NCP. The nmjor objective of the FS was to devel op, screen, and eval uate
alternatives for the renediation of the contamnated soils at the Ciba-Ceigy Site. A wde

vari ety of technologies were identified as candidates for renediati ng the contam nated soils at
the Site. These technol ogi es were screened based on their feasibility with respect to the
contam nants present and the Site characteristics. The technologies that remained after the
initial screening were conbined into potential renedial alternatives and evaluated in detail.
The remedi al alternatives selected fromthe screening process were eval uated using the follow ng
nine evaluation criteria



i overall protection of human health and the environnent.

Conmpl i ance with applicable and/or rel evant Federal or State public health or environnenta
st andar ds.

Long-term effecti veness and per nanence.
Reduction of toxicity, nobility, or volunme of hazardous substances or contam nants.

Short-termeffectiveness, or the inpacts a renedy m ght have on the comunity, workers, or
the environnent during the course of inplenenting it.

I npl enmentability, that is, the admnistrative or technical capacity to carry out the
alternative.

Cost-effectiveness considering costs for construction, operation, and nai ntenance of the
alternative over the life of the project, including additional costs should it fail

Acceptance by the State
Acceptance by the Comunity.
The NCP categorizes the nine criteria into three groups:

(1) Threshold Criteria - overall protection of human health and the environnment and conpliance
with ARARs (or invoking a waiver) are threshold criteria that nust be satisfied in order for an
alternative to be eligible for selection

(2) Primary Balancing Oriteria - long-termeffecti veness and pernmanence; reduction of toxicity,
mobility, or volune; short-termeffectiveness; inplenentability, and cost are prinmary bal ancing
factors used to weigh major trade-offs anong alternati ve hazardous waste managenent strategies
and

(3) Mdifying Oiteria - state and community acceptance are nodifying criteria that are
formally taken into account after public conmrent is received on the proposed plan and
incorporated in the ROD.

The sel ected alternative nmust neet the threshold criteria and conply with all ARARs or be
granted a wai ver for conpliance with ARARs. Any alternative that does not satisfy both of these
requirenents is not eligible for selection. The Primary Balancing Criteria are the technical
criteria upon which the detailed analysis is primarily based. The final two criteria, known as
Modi fying Oriteria, assess the public's and the state agency's acceptance of the alternative.
Based on these final two criteria, EPA nay nodify aspects of a specific alternative.

The following analysis is a sutmmary of the evaluation of alternatives for renediating Qperabl e
Unit #4 of the G ba-Geigy Superfund Site under each of the criteria. A conparison is nade

bet ween each of the alternatives for achi evenent of a specific criterion

Threshold Oriteria

7.1 OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

Al of the alternatives would provide protecti on of human health and the environnent by
mnimzing or controlling the risk associated with the contam nated soils through treatnent or



containnent and institutional controls. In Alternative 1, the currently operating groundwater
punp and treat systemwoul d continue operating. However, contanminants in the soil would
continue to leach into the groundwater at unacceptable | evels. deanup |evels for groundwater
woul d not be achieved within 100 years with Alternative 1. Alternative 2 would isolate the
contami nation fromthe surroundi ng uncontam nated area. The alternatives involving excavation,
(Alternatives 3 and 4), would mnimze the najority of the risk by renoving and treating the
principal source of the soil and groundwater contam nation and use of institutional controls
where necessary. However, cleanup levels for the groundwater may not be achieved w thin 100
years for alternatives that do not include deep soil treatnent (Alternatives 1, 2 and 3).
Alternative 4 woul d provide the best overall protection because it renpbves and treats the
principal threats between the | and surface and the excavation limts and it provides deep
in-situ soil treatment for contam nated soils bel ow the excavation linits.

7.2 COWPLI ANCE W TH ARARS

Al of the alternatives would conply with all Federal or State ARARs or justify a waiver.

Chem cal specific ARARs woul d be net through conpliance with the groundwater protection
standards (ie., MCLs) at the Point of Conpliance as defined in G ba-Ceigy's RCRA pernit and

t hrough conpliance with the NPDES permt conditions for water renoved and treated in the waste
nmanagenent areas. The landvault utilized in Alternatives 3 and 4 woul d be designed in
accordance with RCRA regul ations. Soils excavated in Alternatives 3 and 4 woul d be analyzed to
determine if they are RCRA hazardous waste. |If required, RCRA hazardous waste would be treated
to legislated treatment standards pursuant to a treatability variance prior to |and di sposal.

H ghly concentrated soils would be treated by a thernal treatnent process designed to conply

with RCRA regul ations for hazardous waste thernal treatnment. It is not anticipated Alternative
3 woul d achi eve these standards for many of the contami nants of concern due to the el evated
level s present in the contam nated soil. Alternative 4 would be designed to attain these

standards as adjusted by the treatability variance.

Air emssions fromthe Site would be nonitored to ensure conpliance with the dean Air Act.
Fenceline air nonitoring will be conducted to ensure that contam nant concentrations do not
exceed |l evels considered to be safe for hunman health. |f levels are exceeded, nitigative
procedures such as dust suppression or vapor capture will be enployed to prevent harnful |evels
of air emssions fromleaving the Site. RCRA design standards will be incorporated into the
remedi al design of all renedial activities. O the four alternatives, alternatives alternative
#4 provi des the best conpliance with ARARs.

Primary Balancing Oriteria
7.3 LONG TERM EFFECTI VENESS AND PERVANENCE

Alternative 1 would not provide |long-termeffectiveness and permanence with respect to the
contam nated soils at the Site. Each of the remaining alternatives would provide long-term
effectiveness through linmting the mgration of contam nation or treatnent of the contam nated
soils at the Site. Over tinme the effectiveness of Alternative 2 nmay decrease as a result of
cap/slurry wall failure caused by inproper construction (i.e., keying of the wall into an
unfractured i nperneabl e clay |layer) or inadequate operation and nai nt enance procedures.
However, as long as the cap and slurry wall are properly naintained, the alternative would be
effective. In Alternative 3, the contam nants are bound to the soil by the treatnent process
and the solidified material is contained on-site in a RCRA landfill. The long-term
effectiveness of Alternative 3 is uncertain since solidifying high |evel organic contam nation
has not been denonstrated to be effective in preventing | eaching of the waste into the
groundwater. Alternatives 4 provides a greater |level of long-termeffectiveness than
Alternatives 2 and 3 because thernmal treatnment has been denonstrated to effectively destroy



contaminants to the levels allowed by the treatability variance. Alternative 4 provides the
greatest longtermeffectiveness and pernanence by the additional treatnent of contam nated soils
bel ow t he excavation limts.

7.4 REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT

Alternative 1 would not reduce nobility, toxicity or volune at the source of the contam nation
Alternative 2 would isolate the contam nation fromthe environnent, thus mnimzing the forces
whi ch drive contam nant nobility. However, toxicity and vol une woul d not be affected by
Alternative 2. Each of the renmaining alternatives would reduce the nobility of the contam nants
through treatnent. Treatability Studies woul d be conducted to denonstrate the level of nmobility
reduction resulting in the solidification/stabilization process proposed in Alternative 3
However, the volume of contami nated naterial in Alternative 3 would increase due to the
stabilization process. Alternative 3 would provide mninmal reduction in toxicity. The toxicity
of chemical contamnants at the Site woul d be reduced by the thermal destruction process in
Alternative 4. Thernal treatnent and destruction of the organic chem cal contam nants at the
Site through Alternative 4 would virtually elimnate all toxic effects of the excavated soils
along with a substantial reduction in volune. Alternative 4 provides the best reduction of
toxicity and nobility through treatment by utilizing innovative in-situ treatments for

contami nated soils currently bel ow the excavation limts.

7.5 SHORT- TERM EFFECTI VENESS

Alternative 1 would not require construction or excavation that would cause a health risk to

wor kers. However, Alternative 1 would be the |east effective in achieving the overal

groundwat er cleanup levels in the shortest tine period. All of the remaining alternatives will
require varying anounts of tine to inplement. None will be imediately effective. No threshold
toxicity criteria would be exceeded by inplenenting Alternatives 2, 3, and 4 and the health
risks to renedial workers is unlikely, particularly when appropriate nonitoring and engi neering
controls are applied. O the alternatives evaluated, Alternatives 3 and 4 are nore effective
than Alternative 2 because contam nated soil would be renoved and treated. Al though Aternative
3 requires renoval of contam nated soils down to the excavation limts. Aternative 4 wuld be
nost effective in the short-termby isolating and treating the contam nated soils below the
excavation limts. These soils are causing the nost i medi ate threat because of their proximty
to the groundwater.

7.6 | MPLEMENTABI LI TY

Alternative 1 is currently operating. Technol ogical expertise, services, equipnent and
materials are adequately available for the inplenentation of Alternative 2. Due to the
uncertainty regarding the effectiveness of solidification/stabilization of material contamn nated
with el evated concentrations of organic contaminants a treatability study would be conducted. A
determ nati on woul d be nade at the conpletion of the treatability studies, to be conducted
during the renedial design, regarding the effectiveness of solidification/stabilization of
material contam nated with el evated concentrati ons of organic contam nants.

Thermal treatnent capacity nmay be limted at the tine of inplenentation of Alternative 4. New
equi pnrent nmay have to be designed and constructed as a part of the overall schedule. However
the technol ogy base does exist for the conpletion of this requirenent. Ash fromthe thernal
treatnent process, any solidified/stabilized material or any nmaterial fromthe dechlorination
process woul d be disposed of in a landvault after RCRA |l egislated treatnent standards, as
adjusted by a treatability variance granted upon RCD signature, are net. In accordance with
Super fund LDR Qui dance #6A, for herbicides, which are simlar and applicable to Site

contami nants, the selected technol ogy nust denonstrate a 90-99.9 percent reduction for the



contam nants of concern to be granted the variance. Al of the alternatives are technically and
adm nistratively feasible. However, the results of the treatability studies would determne the
effectiveness of Alternative 3 on elevated | evels of organics

7.7 COST

Alternative 1 would not require any additional cost since no treatnent of the source is
provided. The present worth cost of installing a slurry wall and cap (Alternative 2) is
estimated to be $10,909,000. Alternatives 3 and 4 are substantially higher in cost due to
increased efforts to pernmanently treat the contam nated soil. The present worth cost associ ated
with solidification/stabilization of the contam nated soil (Alternative 3) is $30, 359, 000.
Thermal treatnent and/or solidification/stabilization of the contam nants in the soi
(Alternative 4) woul d cost approxinately $49,723,000. This cost could vary depending on the
results of a treatability study to verify the levels of contam nation which could be solidified
and still achieve RCRA | and di sposal standards as adjusted by a treatability variance and by the
vol ume of soils which can be excavated before excavation linmts are reached. The treatability
study woul d be conducted during the renedial design to verify the |level of contam nati on which
could be solidified/stabilized and still achieve RCRA | and di sposal standards pursuant to a
treatability variance. These costs include operation and mai ntenance during the inplenmentation
of the alternative as well as post renmedi ation nonitoring

Modi fying Oriteria
7.8 STATE ACCEPTANCE

The State of Al abama has concurred with the selection of Alternative 4 to renedi ate the
contam nated soil at the G ba-CGeigy Site.

7.9 COWUN TY ACCEPTANCE

Based on the favorable comments expressed at the May 19, 1992 public neeting and the | ack of
negative witten comments received during the comrent periods, it appears that the Ml ntosh
community generally agrees with the sel ected renedy.

8.0 SUWARY OF SELECTED REMEDY

In summary, Alternative 4 will achieve substantial risk reduction through treatnent of a
principal threat at the G ba-Geigy Superfund Site. LDR treatnent standards will be achieved, as
adj usted pursuant to a treatability variance, granted upon ROD signature, prior to placing the
treated excavated material in the on-site landvault. As shown in Figure 4, the treatnent

t echnol ogy whi ch has been denonstrated to achi eve these standards for the RCRA wastes present at
the Site is thermal treatment. Thernml treatnent in this alternative nay al so include a
pre-treatment phase prior to the nmain thermal treatnment process. Three potential pre-treatnent
options include: (1) solvent extraction, followed by liquid injection incineration; (2) |ow
tenperature thermal, followed by treatnment of the desorbed volatile organics/air mxture; and
(3) critical fluid injection, followed by liquid injection incineration. These options for
pre-treatment will be evaluated during treatability studies to be conducted during the renedia
design to deternine if the main thermal treatnent process and/or cost effectiveness can be
enhanced while still nmeeting levels as adjusted by the treatability variance. |[If any of the

t echnol ogi es are proven to enhance cost effectiveness or the nain thernal process, it will be
used.

Under certain circunstances, the pre-treatnent option could totally replace the nmain thernal
treatnent process. |If any of the pre-treatnent technol ogies are proven to be nore effective in



reduci ng the contam nant concentrations in the soil and nore cost effective, it will be used
instead of the nain thernal treatnent process. Pre-treatnent technol ogies that are not found to
be effective in reducing contam nated soil concentrations to |levels required pursuant to the
treatability variance or that do not enhance cost effectiveness will not be utilized.

Treatability studies will be conducted to determ ne the effectiveness of solidification/
stabilization of soils with |ow |evels of contam nation

According to results from subsurface soil borings collected by Gba-Geigy during RI/FS field
activities, portions of Area 8 may contain nanufactured pesticides that exceed the health-based
cleanup levels requiring themto be excavated, but are not mxed with a RCRA waste. The
manuf act ured pesticides of concern are toxicity characteristic analytes and therefore have no
toxicity characteristic regulatory levels. Although no regulatory |evels are exceeded for any
toxicity characteristic analytes and it has been determned that the soil is not a RCRA

hazar dous waste, these nmanufactured pestici des exceeded the health based cl eanup |evels,
requiring that they be excavated and treated.

Al soils which are mxed with a RCRA waste that exceed the cleanup levels will undergo thernal
treatnment or dechlorination and be treated to legislated (LDR) treatnent standards, as adjusted
by a CERCLA treatability variance upon signing of the ROD. Additionally, it is anticipated that
it will be necessary to thermally treat sone of the soil contaminated w th manufactured
pesticides that exceed the health-based | evel s which contain a total organic concentrations
above 2,500 ppm

Soils containing |l ess than 2,500 ppmtotal organics nay be anenable to treatnent using a
solidification/stabilization process. This application would represent an innovative
application of this technol ogy since EPA has mninal information on stabilization of
manuf act ured pesticides. The NCP encourages the use of innovative technol ogi es at Superfund
sites. For this reason, and because this application may be effective at the Site,
solidification/stabilization treatment will be evaluated during the treatability studies for
these waste. If the stabilization process is unsuccessful, thermal treatment will be used to
treat these waste.

In order to conduct the solidification/stabilization treatability studies, it will be necessary
toidentify treatnent standards with which to evaluate the effectiveness of the technol ogy.
Solidification/stabilization may invol ve physical/chemi cal processes that do nore than sinply
entrap the contamnants. Solidification performed in conjunction with stabilization would
satisfy the preference for treatnent under Superfund and falls within the progranis definition
of i mobilizati on.

Concerns have been raised regarding the types of immobilization that provide for adequate
protection. The principal reason for these concerns rests on the fact that inmmobilization is
not generally considered a destructive technique but rather prohibits or inpedes the nmobility of
cont am nant s.

Al though experts are in general agreenent regarding the effectiveness of imobilization for nost
inorganics and netals, the effectiveness of immbilization for organics cannot be predicted

wi thout testing. Furthernore, the testing nmethods available (i.e. leachability tests) provide
different types of information on the nobility of contam nants depending on the test. For these
reasons, Superfund has devel oped general guidelines for evaluation and selecting i mobilization
taking into consideration the testing nethods currently available, scientific understanding to
date, and the NCP expectations regarding treatnment. The preanble to the NCP (SSFR page 8701

03/ 08/ 90) provides the follow ng gui dance regarding treatnment effectiveness:



"... The Superfund programal so uses as a guideline for effective treatnent the range 90 to 99
percent reduction in the concentration or nobility of contam nants of concern....EPA believes
that, in general, treatnent technologies or treatnent trains that cannot achieve this |evel of
performance on a consistent basis are not sufficiently effective and generally will not be
appropriate.”

The use of any treatnent technol ogy, including i mobilization, needs to be weighed against this
policy and current know edge regarding the technol ogy application

SUPERFUND PCLI CY ON USE OF | MOBI LI ZATI ON

Agency policy on the use of immobilization for treatnment in view of concerns that have been
rai sed regardi ng technol ogy performance prinarily for organics is as foll ows:

Immobi lization is generally appropriate as a treatnment alternative only for nmaterial containing
i norganics, senmi-volatile and/or non-vol atile organics. Based on present information, the Agency
does not believe that imobilization is an appropriate treatnent alternative for volatile

organi cs. Selection of imobilization of sem -volatile and non-volatile organics generally
requires the performance of a site specific treatability study data generated on waste which is
very simlar (in terns of type of contami nant, concentration and waste matrix) to that to be
treated and that denonstrated through Total Waste Analysis (TWY), a significant reduction (i.e.
a 90 - 99 percent reduction) in the concentration of chem cal constituents of concern

The need for treatability study data and the inportance of conducting appropriate |eachability
tests as part of the study are inportant parts of this policy statement. Treatability studies
to denonstrate the effectiveness of treatnent of organics is needed since we do not believe
that we can predict the degree of perfornmance which nay be provided w thout such testing

EPA bel i eves that given the uncertainty associated with i mobilization of organics, the nost
stringent |leachability test available (i.e. Total Waste Analysis (TWA)) should be used to
denmonstrate the effectiveness of the technol ogy. A successful denonstration using TWA provi des
a neasure of assurance regarding the | eachability of the organics. TWA does not mirror

envi ronnental conditions, however, and does not provide information on the protectiveness under
speci fi ¢ managenent scenarios for the i mobilized product. One or nore |leachability tests will
be used to evaluate the solidification/stabilization technol ogy.

The 90 - 99 percent reduction in contam nant concentration is a general guidance and nay be
varied within a reasonabl e range considering the effectiveness of the technol ogy and the
clean-up goals for the Site. Athough this policy represents EPA's strong belief that TWA shoul d
be used to denonstrate effectiveness of imobilization, other |eachability tests nmay al so be
appropriate in addition to TWA to evaluate the protectiveness for a specific nanagenent

scenari o.

Since the Solidification/stabilization technology is not a proven treatnent technol ogy for
organics, treatnent effectiveness will be assessed using the TCLP, Miltiple Extraction Procedure
and Total Waste Analysis nethods for the manufactured pesticides at the Site. The stabilized
soils fromthis Site nust achieve the followi ng requirements for the technol ogy to be considered
effective.

1. The boiling point of the contam nants to be stabilized nmust be higher than the boiling point
of water. During the stabilization process provisions nust be nade to ensure that none of the

contam nants vol atilize. The tenperature of the process should not exceed 130 degrees F

2. The TCLP | eachate fromstabilized/solidified soils would be required to at a mninmum vyield



a |l eachate that woul d not exceed groundwater protection standard nultiplied by the nost
conservative of the dilution factors used (45) to generate cleanup |levels for the contam nants
of concern at the Site

3. TWA will be run and conpared to the original analysis of waste using the same extraction
procedures. A 90%reduction in concentration or nobility of the contam nated soil after
treatnent is the treatnent goal

4, In addition, the solidification/stabilization mxture would be required to achieve a m ni rum
of 250 psi conpressive strength and nust denonstrate a perneability of 1x10[-6] or |ess.

Excavated soil requiring treatment which could not conply with these standards woul d be
thernally treated or treated by dechlorination. During the Renedial Design, the treatnent
standards woul d be used to determine the efficiency of the solidification/stabilization

t echnol ogy.

This decision is consistent with Superfund' s guidelines for effective treatnment which recomends
a treatnent range of 90 to 99 percent reduction in the concentration or nobility of the
contam nants of concern

REASONS Sol i dification/Stabilization TREATMENT STANDARDS MJUST BE ESTABLI SHED FOR QU#4 AT THE
CIBA-CEIGY Site

1. A volune of the waste to be excavated may contain waste (nmanufactured pesticides) that
exceed heal th-based levels. No |legislated treatnent standards exist for these nmanufactured
pesti ci des.

2. The proposed treatnment nmust neet Superfund's effective treatnent requirenments of 90 - 99
percent reduction in concentration or nobility.

3. The Dilution Attenuation Factor (DAF) of 45 is the nore conservative of the dilution factors
used in generating the health-based cleanup |levels at the Site. The DAF of 45 x the groundwater
protection standard is the concentration of |eachate EPA has determ ned to be safe for the
groundwat er using the Pestan Mddel. The Pestan Mddel assunes that an uncontam nated zone a

m ni mum of four (4) feet exist between the contam nated waste and the groundwater surface

This decision is nore conservative than the 1986 TCLP Rul e of RCRA, which added 25 new organic
constituents to the list of toxic constituents of concern. The 1986 TCLP rul e establishes
regul atory levels for the organic constituents based on heal th-based concentrati ons and a DAF
devel oped using the subsurface fate and transport nodel. |In the 1986 TCLP Rul e EPA determ ned
based on the results of its subsurface fate and transport nodel, that use of a DAF of 100 is
appropriate for setting regulatory levels. (This DAF is sufficient to capture on those waste
that are clearly hazardous).

4, In addition, the dilution factor of 45 is nore conservative than the DAF of 100 used in the
1986 TCLP Rule

5. After the naterial is stabilized/solidified, it will be placed in a RCRA class C | andvault
which will have a | eachate collection systemand liner. The landvault will prevent water or any
other liquids fromcontacting the treated material and the treated materials or any potential

|l eachate will not contact the underlying clean soil

Solidification/stabilization will be utilized for soils mxed with a RCRA waste where it is
proven effective by these treatability studies in reducing the contam nated soil concentrations
to LDR treatability variance levels or for soils containing manufactured pesticides that exceed



the health based | evels where the perfornmance standards for effective solidification/
stabilization are net.

A new i nnovative chem cal treatnent technol ogy, dechlorination, may be tested during design and
if found effective, may be used instead of solidification/stabilization for some |ow | eve

soils. Dechlorination uses a base (i.e., sodium hydroxide) and an organi c source of hydrogen and
a catalyst to acconplish reductive dehal ogenati on of hal ogenated materials. If dechlorination is
proven to be nore effective in reducing the contam nant concentrations in the soil and is nore
cost effective, it will be used instead of the solidification/stabilization process. If
dechlorination is proven ineffective in reducing contam nated soil concentrations to |evels
pursuant to the treatability variance and/ or does not enhance cost effectiveness it will not be
utilized.

The contam nated soil nay require pre-treatnent to renove debris (i.e., druns, scrap netal
construction rubble etc.) present before the thernal treatnent process. At the tine of
excavation during the renedial activities, the debris nay be renoved fromnaterial that is
required to be treated. |If drunms are encountered, the contents will be renoved fromthe druns
and it will be tested to determine if it is hazardous waste. A deternmination will be nade based
on a nethod to be detailed in the renedi al design phase of the project as to the hazardous or
non- hazardous nature of the debris. |If the debris is determned to be of a non-hazardous
nature, it nmay be decontam nated and separated into a category of materials that can be di sposed
of off-site and/or recycled. Debris that is determned to be of a hazardous nature will be
treated in an appropriate manner to be determned at the tinme of excavation

The soils to be thermally treated woul d be bl ended in a tank which neets the definition of a
tank in Section 260.10 of the Code of Federal Regulations (40 CFR). The purpose of the bl ending
is to achi eve a honbgeneous mi xture prior to thernal treatnent to ensure proper thernal

treatnment operations and to conply with operating conditions determned in the trial burn. Ash
fromthe thermal treatnment process, any solidified/stabilized naterial or any naterial fromthe
dechlorination process will be disposed of in a landvault after RCRA LDR treatnent standards
pursuant to a treatability variance granted upon RCD signature, are net. In accordance with
Super fund LDR Qui dance #6A, for herbicides, which are simlar and applicable to Site

contami nants, a treatability variance requires that the sel ected technol ogy nust denonstrate a
90-99.9 percent reduction in the contam nants of concern

In order to provide a constant treatnent criterion throughout the renedi ati on process which will
ensure conpliance with the treatability variance, the concentration of each contam nant of
concern in the soil after treatment nust be no greater than 10% of the correspondi ng cl eanup

| evel . Adherence to this criterion will ensure a m ni numof 90%reduction as required by the
treatability variance. The requirenment that treated soils contain a concentration | ess than or
equal to a 90% reduction of the cleanup levels is based on the assunption that the cleanup
levels are the | owest concentrations of soils that will be excavated. Ensuring that the cl eanup
l evel s are reduced by 90% (| eaving a maxi mum of 10% conplies with the lower limt of the
percentage reduction allowed by Superfund LDR Quidance 6A. In addition to providing a constant
treatnent level, the soil before treatment will not have to be anal yzed other than for process
control

In some cases treatability variance standards nmay be nore stringent than the upper limt of

99. 9% i n Superfund LDR Quide #6A. For exanple, if Gamma-BHC were found at 1000 ng/kg in a
Surmmer's Model area before treatnment, requiring that it be reduced to 0.1 ng/kg, as in Table
8-1, would armount to a 99.99%reduction. This percent reduction would still be less stringent
than the LDR treatnent standards of 0.066 ng/ kg and 0.087 ng/ kg for BHCs and DDTs respectively.
Therefore, the treatability variance will still be applicable



Table 8-1 provides the treatability variance treatnent |levels for the contam nants of concern
for this operable unit and sone additional RCRA waste which are present in other areas at the
Site and may be found in | ow concentrations in this area (no confirmatory data at this tinme).
These treatnent |evels nust be achieved prior to placenent of treated soils into the RCRA

| andvaul t .

Confirmatory sanples will be conducted during the renedial design to ensure that contam nation
is not present above cleanup levels established in the ROD for surface and subsurface soils

If confirmatory sanpl es indicate that concentrations of subsurface soils are above cl eanup
levels, institutional controls, including deed restrictions and/or other neasures necessary will
be utilized to ensure that any future excavations of the contam nated soil wll include the same
handling and treatnent as set out in the sel ected renedy.

Fol | owi ng excavation activities, the area will be backfilled and revegetated. As presented in
Figure 5 (flow chart), if cleanup levels are not achi eved before excavation | evels are reached
extraction wells conbined with isolation walls extending fromthe |Iand surface to the top of the
M ocene clay and in-situ soil flushing will be utilized to flush contam nants from deep
unsaturated soils, thus decreasing the tinme required to operate the punp and treat system
inplenented in operable unit one. The contam nated groundwater extracted by these wells will be
treated by the currently operating waste water treatnent system |I|nnovative technol ogi es
(in-situ vacuumextraction or insitu biorenediation) nay al so be used in concert with the soi
flushi ng approach, if during design they are found to be effective in reducing soi
concentrations to cleanup levels. Institutional controls, such as deed restrictions, will be
establ i shed to preclude usage of groundwater and mnimze |land use until cleanup levels are

achi eved.

The results of the treatability studies for all technol ogies tested during the remedi al design
will be evaluated and the technol ogies to be used for renediation of the contam nated soils
woul d be determned and noted in the 30% Renedi al Design Report. EPA will then issue a public
notice in a |l ocal newspaper and send a fact sheet to persons on the mailing list to informthe
public of the technol ogies proven effective and which are to be inpl enented.



TABLE 8-1
TREATMENT STANDARD FOR SO LS AT THE CIBA-CEIGY Site

The followi ng table provides the nmaxi mum concentration allowed in the residuals after treatnent
for the contam nants of concern. Maxi num Concentration A lowed After Treatnent

1E-4 Ri sk 1E-4 Ri sk
Cont am nant Summer s Pest an

(mg/ kg) (mg/ kg)
DDT 503 750
DDD 675 750
DDE 1, 653 1725
Al pha- BHC 0.4 15.6
Bet a- BHC 1.7 15.2
Del t a- BHC 0.3 15. 4
Gama- BHC 0.1 3.7
Chl orobenzil ate 20.9 34.0
Di azi non 1.0 1.0
Bl adex 2.0 37
Si mazi ne 3.7 1000
Atrazi ne 3.6 19
Pronetryn 38.5 1557

Air emssions fromthe Site will be nonitored to ensure conpliance with the dean Air Act.
Fenceline air nonitoring will be conducted to ensure that contam nant concentrations do not
exceed |l evels considered to be safe for hunman health. |f levels are exceeded, nitigative
procedures such as dust suppression or vapor capture will be enployed to prevent harnful |evels
of air emssions fromleaving the Site.

Al treated wastes will be |land disposed in accordance with the substantive requirenments of the
Land Ban Regul ations, pursuant to Section 3004 of the Resource Conservati on and Recovery Act of
1976 (RCRA), as anended by the Hazardous and Solid Waste Anendnents of 1984 (HSWA).

After excavation and treatment, treated wastes will be | and di sposed when LDR treat nment
standards for any characteristic waste, |isted waste, or regul ated hazardous constituent as
adjusted by the treatability variance granted upon ROD signature are net. The treatnent
standards are based on the perfornmance of treatment technol ogi es determ ned by the Agency to
represent Best Denonstrated Avail abl e Technol ogy (BDAT) as pronul gated on June 1, 1990. Wastes
that, as treated, contain RCRA hazardous wastes or hazardous waste constituents, at
concentrations which do not exceed the treatment standards, are not restricted fromland

di sposal wunits.

The selected alternative for the Gba-Ceigy Site is consistent with the requirenents of Section
121 of CERCLA and the National Contingency Plan. The selected alternative will reduce the
mobility, toxicity, and volume of contam nated soil at the Site. |In addition, the selected
alternative is protective of human health and the environnent, will attain all Federal and State
applicable or relevant and appropriate public health and environnental requirenents through a
LDR treatability variance, is cost-effective and utilizes permanent solutions to the naxi mum
extent practicable. The selected alternative for Qperable Unit No. 4 is consistent with

previ ous renedi al actions conducted at the Site.

Based on the information available at this tine, the selected alternative represents the best



bal ance anong the criteria used to evaluate renedies. Alternative 4 is believed to be protective
of human health and the environment, will attain ARARs (through application of the treatability
variance), would be cost effective, and would utilize permanent solutions and alternative
treatment technol ogi es or resource recovery technol ogi es to the maxi mum extent practicable.

9.0 STATUTCRY DETERM NATI ON

Under its legal authorities, EPA's prinmary responsibility at Superfund sites is to undertake
remedi al actions that achi eve adequate protection of hunman health and the environnent.

In addition, Section 121 of CERCLA establishes several other statutory requirenments and
preferences. These specify that, when conplete, the selected renedial action for this Site nust
comply with applicable or rel evant and appropriate environnmental standards established under
Federal and State environmental |laws unless a statutory waiver is justified.

The sel ected renmedy al so nust be cost-effective and utilize permanent solutions and alternative
treatnent technol ogi es or resource recovery technol ogi es to the maxi mum extent practicable.
Finally, the statute includes a preference for renmedi es that enploy treatnent that pernanently
and significantly reduce the volune, toxicity, or nmobility of hazardous wastes as their
principal elenment. The follow ng sections discuss how the sel ected renedy neets these statutory
requi renents.

9.1 PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT

The sel ected renmedy protects human health and the environment through treating a principa

threat remaining at the Site, the contam nated soils at former waste nanagenent area 8 addressed
inthis ROD. The selected renedy provides protection of human health and the environnment by
elimnating, reducing, or controlling risk through treatment, engineering controls and/or
institutional controls

9.2 ATTAI NVENT OF THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

Remedi al actions perfornmed under CERCLA nmust conply with all applicable or rel evant and
appropriate requirements (ARARs). All alternatives considered for the CGba-CGeigy Site were
eval uated on the basis of the degree to which they conplied with these requirenments. The
sel ected renedy was found to neet or exceed the follow ng ARARs, as di scussed bel ow.

C ean Water Act

Perched water at certain areas and stornmmater which contacts Site nmaterials during renediation
activities will be routed through the existing on-site wastewater treatnent plant. In addition
cont am nated groundwat er extracted by the deep soil treatnment technol ogies and the current punp
and treat system |eachate fromthe I andvault and incinerator scrubber water will be treated
bef ore di scharge into the Tonbi gbee River through the current NPDES permt.

Al current discharge limtations will remain in effect for the total facility discharge. This
i ncl udes chem cal -specific effluent limtations based in the Organic Chenicals, Plastics, and
Synthetic Fibers (OCPSF) Quidelines, as well as the biononitoring requirenents to eval uate
conpliance with toxicity requirenents

Resour ce Conservation and Recovery Act

Many RCRA requirenents are considered rel evant and appropriate for renedial activities proposed
at the McIntosh plant. The excavated soils and sludges will be representatively analyzed to



determine if they are RCRA hazardous wastes. |f RCRA hazardous waste is found it will be

di sposed of in a landvault after RCRA | egislated treatnent standards pursuant to a treatability
variance, granted upon ROD signature, are met. EP Toxicity and TCLP anal yses will be perforned
to ensure that treatnment standards, through a treatability variance, are net. A pilot study and
atrial burn will be required to ensure that the incinerator will meet the Destruction Renoval
Efficiencies for the contaminants at the Site. The prinary activities include construction of
isolation walls, construction of one or nore new | andvaults, solidification/stabilization,
incineration, groundwater punp and treat, and possibly other innovative technol ogies. RCRA

desi gn standards will be incorporated into the renedial design of all construction activities

so that the substantive requirenents of all applicable RCRA regul ations are net.

QG her Qui dance To Be Consi dered

O her Quidance To Be Considered (TBCs) include health based advi sories and gui dance. TBCs have
been utilized in estimating i ncrenental cancer risk nunbers for remedial activities at the
sites. The risk nunbers are evaluated relative to the nornally accepted point of departure risk
range of 1x10[-4] to 1x10[-6].

Cean Air Act

Air emissions fromthe renedial activities at the Site, including thermal treatnent, would be
nonitored to ensure conpliance with the substantive requirenents of the dean Air Act.
Fenceline air nonitoring will be conducted to ensure that contam nant concentrations do not
exceed |l evels considered to be safe for hunman health. |f levels are exceeded, nitigative
procedures such as dust suppression or vapor capture will be enployed to prevent harnful |evels
of air emssions fromleaving the Site.

Chemi cal - Speci fi c ARARs

Maxi mum Cont am nant Levels (MCLs) and non-zero MCLGs are the Groundwater Protection Standards
set out in the Corrective Action Programrequired by the 1985 RCRA Part B Permt. Those

St andards have been incorporated into the CERCLA RCD (Septenber, 1989) for the First Operable
Unit, addressing the alluvial aquifer, and are indicated in Table 5-6.

i ver s

No ARAR wai vers are being granted however, the selected alternative will conply with the LDRs
through a treatability variance for the contam nated soil and debris.

9.3 COST EFFECTI VENESS

The estinmated cost of EPA's selected renedy is approxi mately $49, 723, 000. This cost woul d be
reduced if excavation linmts are reached before cleanup | evels are achieved. Cost effectiveness
is determned by conparing the cost of all alternatives being considered with their overal
effectiveness to determ ne whether the costs are proportional to the effectiveness achieved.

EPA eval uates the increnental cost of each alternative as conpared to the increased
effectiveness of the renedy. The selected renedy, Aternative 4, although nost costly, was
chosen for its high degree of effectiveness at reducing the nobility, toxicity, and vol une of
the contaminants and its longtermprotectiveness. EPA has determned that the cost of the

sel ected renedy is proportional to the overall effectiveness; therefore, the renedy is

consi dered cost effective.

9.4 UTI LI ZATI ON CF PERVANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE



EPA bel i eves the selected renedy is the nost appropriate cleanup solution for Operable Unit 4 of
the G ba-Ceigy Site and provi des the best bal ance anong the evaluation criteria for the renedi a
alternatives evaluated. This remedy provides effective protection in both the short-term and
long-termto potential human and environnmental receptors, is inplenmentable, and is cost
effective.

Thernmal treatnent of the highly contam nated soils, with pretreatnment options proven effective
during the design, and solidification/stabilization or dechlorination of |ow |evel contam nated

soil, if proven effective during the design, with | andvault disposal of the residuals, wll
effectively reduce and/or elimnate the nobility of hazardous waste and hazardous substances to
the environnent. Isolation fromthe groundwater conbined with in-situ treatnent of any

contam nated soils bel ow the depth where excavations are termnated will effectively reduce
and/or elimnate the nobility of hazardous waste and hazardous substances to the environnent.

9.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The statutory preference for treatnent will be net because the selected remedy treats the highly
contam nated and nost nobile contami nated soils, a principal threat posed by the Site, and
isolates and treats the | ower contam nated soils.

10.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

A change has been nade to the Sel ected Renedy since the Proposed Pl an was issued. This change
was pronpted by comments received during the comment period. Solidification/stabilization was
considered in the alternatives for some wastes and will be tested for application to another
waste type aside fromthose discussed previously.

According to results from subsurface soil borings collected by Gba-Geigy during RI/FS field
activities, portions of Area 8 may contain nanufactured pesticides that exceed the health-based
cleanup levels requiring themto be excavated, but are not mxed with a RCRA waste. The
manuf act ured pesticides of concern are toxicity characteristic analytes and therefore have no
toxicity characteristic regulatory levels. Although no regulatory |levels are exceeded for any
toxicity characteristic analytes and it has been determned that the soil is not a RCRA

hazar dous waste, these nmanufactured pestici des exceeded the health based cl eanup |evels,
requiring that they be excavated and treated.

Al soils which are mxed with a RCRA waste that exceed the cleanup levels will undergo thernal
treatnment or dechlorination and be treated to legislated (LDR) treatnent standards, as adjusted
by a CERCLA treatability variance upon signing of the ROD. Additionally, it is anticipated that
it will be necessary to thermally treat sone of the soil contaminated w th manufactured
pesticides that exceed the health-based | evels which contain a total organic concentrations
above 2,500 ppm

Soils containing |l ess than 2,500 ppmtotal organics nay be anenable to treatnent using a
solidification/stabilization process. This application would represent an innovative
application of this technol ogy since EPA has mninal information on stabilization of
manuf act ured pesticides. The NCP encourages the use of innovative technol ogi es at Superfund
Sites. For this reason, and because this application nay be effective at the Site,
solidification/stabilization treatment will be evaluated during the treatability studies for
these waste. If the stabilization process is unsuccessful, thermal treatment will be used to
treat these waste.

In order to conduct the solidification/stabilization treatability studies, it will be necessary
toidentify treatnent standards with which to evaluate the effectiveness of the technol ogy.



Solidification/stabilization may invol ve physical/chemi cal processes that do nore than sinply
entrap the contamnants. Solidification performed in conjunction with stabilization would
satisfy the preference for treatnent under Superfund and falls within the progranmis definition
of i mobilizati on.

Concerns have been raised regarding the types of immobilization that provide for adequate
protection. The principal reason for these concerns rests on the fact that inmmobilization is
not generally considered a destructive technique but rather prohibits or inpedes the nobility of
cont am nant s.

Al though experts are in general agreenent regarding the effectiveness of imobilization for nost
inorganics and netals, the effectiveness of immobilization for organics cannot be predicted

wi thout testing. Furthernore, the testing nmethods available (i.e. leachability tests) provide
different types of information on the nobility of contam nants depending on the test. For these
reasons, Superfund has devel oped general guidelines for evaluation and selecting i mobilization
taking into consideration the testing nethods currently available, scientific understanding to
date, and the NCP expectations regarding treatnent. The preanble to the NCP (SSFR page 8701
03/08/90) provides the follow ng gui dance regarding treatnment effectiveness:

"... The Superfund programal so uses as a guideline for effective treatnent the range 90 to 99
percent reduction in the concentration or nobility of contam nants of concern....EPA believes
that, in general, treatnent technologies or treatnent trains that cannot achieve this |evel of
performance on a consistent basis are not sufficiently effective and generally will not be
appropriate.”

The use of any treatnent technol ogy, including i mobilization, needs to be weighed against this
policy and current know edge regarding the technol ogy application

SUPERFUND PCLI CY ON USE OF | MOBI LI ZATI ON

Agency policy on the use of immobilization for treatnment in view of concerns that have been
rai sed regardi ng technol ogy performance prinarily for organics is as foll ows:

Immobi lization is generally appropriate as a treatnment alternative only for nmaterial containing
i norganics, seni-volatile and/or non-vol atile organics. Based on present information, the Agency
does not believe that imobilization is an appropriate treatnent alternative for volatile

organi cs. Selection of imobilization of sem -volatile and non-volatile organics generally
requires the performance of a site specific treatability study data generated on waste which is
very simlar (in terns of type of contami nant, concentration and waste matrix) to that to be
treated and that denonstrated through Total Waste Analysis (TWY), a significant reduction (i.e.
a 90 - 99 percent reduction) in the concentration of chem cal constituents of concern

The need for treatability study data and the inportance of conducting appropriate |eachability
tests as part of the study are inportant parts of this policy statement. Treatability studies
to denonstrate the effectiveness of treatnent of organics is needed since we do not believe that
we can predict the degree of performance which nmay be provided w thout such testing.

EPA bel i eves that given the uncertainty associated with i mobilization of organics, the nost
stringent |eachability test available (i.e.Total Waste Analysis (TWA)) should be used to
denmonstrate the effectiveness of the technol ogy. A successful denonstration using TWA provi des
a neasure of assurance regarding the |eachability of the organics. TWA does not mirror

envi ronnental conditions, however, and does not provide information on the protectiveness under
speci fi ¢ managenent scenarios for the i mobilized product. One or nore |leachability tests will
be used to evaluate the solidification/stabilization technol ogy.



The 90 - 99 percent reduction in contam nant concentration is a general guidance and nay be
varied within a reasonabl e range considering the effectiveness of the technol ogy and the
clean-up goals for the Site. Although this policy represents EPA's strong belief that TWA shoul d
be used to denonstrate effectiveness of immobilization, other |eachability tests nmay al so be
appropriate in addition to TWA to evaluate the protectiveness for a specific nanagenent

scenari o.

Since the Solidification/stabilization technology is not a proven treatnent technol ogy for
organics, treatnent effectiveness will be assessed using the TCLP, Miltiple Extraction Procedure
and Total Waste Analysis nethods for the manufactured pesticides at the Site. The stabilized
soils fromthis Site nust achieve the followi ng requirements for the technol ogy to be considered
effective.

1. The boiling point of the contam nants to be stabilized nmust be higher than the boiling point
of water. During the stabilization process provisions nust be nade to ensure that none of the
contam nants volatilize. The tenperature of the process shoul d not exceed 130 degrees F

2. The TCLP | eachate fromstabilized/solidified soils would be required to at a mnimnumyield a
| eachate that woul d not exceed groundwater protection standard nultiplied by the nost
conservative of the dilution factors used (45) to generate cleanup |levels for the contam nants
of concern at the Site

3. TWA will be run and conpared to the original analysis of waste using the same extraction
procedures. A 90%reduction in concentration or nobility of the contam nated soil after
treatnent is the treatnent goal

4, In addition, the solidification/stabilization mxture would be required to achieve a m ni rum
of 250 psi conpressive strength and nust denonstrate a perneability of 1x10[-6] or |ess.

Excavated soil requiring treatment which could not conply with these standards woul d be
thernmally treated or treated by dechlorination. During the Renedial Design, the treatnent
standards woul d be used to determine the efficiency of the solidification/stabilization

t echnol ogy.

This decision is consistent with Superfund' s guidelines for effective treatnment which recomends
a treatnent range of 90 to 99 percent reduction in the concentration or nobility of the
contam nants of concern

REASONS Sol i dification/stabilization TREATMENT STANDARDS MJUST BE ESTABLI SHED FOR QU#4 AT THE
CIBA-CEIGY Site

1. A volune of the waste to be excavated may contain waste (nmanufactured pesticides) that
exceed heal th-based levels. No |legislated treatnent standards exist for these nmanufactured
pesti ci des.

2. The proposed treatnment nmust neet Superfund's effective treatnent requirenments of 90 - 99
percent reduction in concentration or nobility.

3. The dilution factor of 45 is the nore conservative of the dilution factors used in
generating the health-based cleanup levels at the Site. The DAF of 45 x the groundwater
protection standard is the concentration of |eachate EPA has determned to be safe for the
groundwat er using the Pestan Mddel. The Pestan Mdel assunes that an uncontam nated zone a

m ni mumof four (4) feet exist between the contam nated waste and the groundwater surface. This
decision is nore conservative than the 1986 TCLP Rul e of RCRA, which added 25 new organic



constituents to the list of toxic constituents of concern. The 1986 TCLP rul e establishes
regul atory levels for the organic constituents based on heal th-based concentrati ons and a
Dilution Attenuation Factor (DAF) devel oped using the subsurface fate and transport nodel. In
the 1986 TCLP Rul e EPA determ ned, based on the results of its subsurface fate and transport
nodel , that use of a DAF of 100 is appropriate for setting regulatory levels. (This DAF is
sufficient to capture on those waste that are clearly hazardous).

4, In addition, the dilution factor of 45 is nore conservative than the DAF of 100 used in the
1986 TCLP Rul e.

5. After the naterial is stabilized/solidified, it will be placed in a RCRA class C | andvault
which will have a | eachate collection systemand liner. The landvault will prevent water or any
other liquids fromcontacting the treated naterial and the treated naterials or any potential

| eachate will not contact the underlying clean soil.



